Islamic Design Principles (IDP) are general guides in the context of the Islamic legal system (Sharia) abstracted for application in the management of the existing Muslim built environment and which could be used for the designing new buildings. Accordingly, they were developed from various Sharia sources among which include the Qur'an and the Hadith, as primary sources. The aim of this paper is to identify Islamic Design Principles which apply to architecture and to use same to demonstrate how they could be applied to achieve family privacy in residential design of the Muslim faithful. The research methodology involved literature search on extant works which identified Islamic Principles and their relevance to residential architecture on one hand and documentation of floor plans of existing houses designed for and occupied by Muslims in Nigeria. A four bedroom duplex among the documented houses was used to demonstrate how family privacy could be achieved using the Islamic Design Principles (IDP) at various design stages such as spatial rearrangement, reorientation, and reconfiguration of functional spaces without compromising global design criteria. In the redesigned floor plans, the design elements that were integrated include those which affected bedrooms, living rooms and other spaces for family interactions to reflect family privacy needs. Overall, the outcome of this paper adds to our understanding of the role the Islamic Design Principles (IDP) could play in no distant future on novel design approaches that support the use of new structural forms, shape and design elements which provides to privacy needs of Muslim faithful as well as satisfy universal design requirements. This paper will find practical implication if it is used as theoretical as well practical support to professionals in designing residences which address specific spiritual values of residents
INTRODUCTION
The Islamic Design Principles (IDP) are general guides which are sourced from the Islamic legal system (Sharia) for use in managing various aspects and complexities of Muslim built environment on issues that may arise between and among neighbors with respect to their buildings, and in developing new ones. From an architectural point of view, these principles were actually referred to assets of principles sourced from the Sharia that guide the architectural design of housing and other buildings [1] , [2] & [3] . The Islamic law or the Islamic legal system (Sharia) explained both how a Muslim should live his life and determine his relationship with the social and physical environments [4] , [5] , [6] , [7] , [8] & [9] . Operationally, the Sharia was defined by Kamali (1989) cited in [7] as 'commands, prohibitions, guidance and principles revealed and addressed to the Muslim society pertaining to their conduct'. Historically, it is believed to come into being from the seventh century, which equates to one thousand four hundred years today [10] . It develops with the passage of time and in response to the dynamics of human needs both as a guide and a full system relevant for the survival of the Muslim faithful [7] , [11] . For the Muslim faithful, the concept of the Sharia is rooted in faith and serves as the foundation of a belief and as a basis for accepting ideas without demanding strict evidence, a context which [12] referred to as a general prerequisite of most, if not all religious doctrines.
The works of [5] reported how jurist have extensively applied principles derived from the Shariah sources to resolve a conflict among neighbors and others and thereby contributing to the efficient built environment. Examples of some of these IDP from the Quran and Hadith which were duly interpreted and applied as Islamic Design Principles for guiding development include those which address Harm (Qur'an 4;29, 44:10,-11) privacy (Qur'an 18;80, 24;27) . And at urban scale these IDP were applied to determine the standard widths of through streets as 3.23-3.5m meters (based upon the Hadiths which prescribe 7 cubits), the minimum height of flying buttress as 3.5 meters high, width of cul-de-sac as 1.8meters as well as minimum horizontal and vertical dimensions of fully loaded camel to determine thoroughfare between houses. Similarly, in the study area, the work of [6] reviewed the works of Fodiwa trio (Uthman dan Fodio, his brother Abdallah and son Mohammad Bello who unified northern Nigeria and other territories into an Islamic State from 1808 until 1903) [13] , [14] on the interpretation and application of IDP on built environment. The trio developed treatises to address growth and change in the 19th century for the Hausa rulers for their use in managing the built environment as the need arises. Their first treatise Qa'ida, al-darar yuzal (harm should be eliminated) was most applied to issues on built environment specifically on an aspect which affects construction and the management of the built environment at the neighborhood level. Their works lead to development of six categories of rules concerning Harim, (zone surrounding city) ihya al-Mawat (revivification of dead land), Haqq al-Irtifaq (rights of abutting properties), alTuruq al-Amma wa Haqquha (right of public streets), al-Marafiq wa Man'al-Darar (prevention of damages to adjacent structures and al-Daman wa al-Masuliyya Indath al-Darar (liability and responsibility for creating damages). The application of the IDP in northern Nigerian Muslim cities addressed fundamental issues of equity and justice. The manifestation of the application of some of these treatises on residential houses to achieve privacy could be discerned in the separation of male and female spaces, provision of entrance hall (zaure) to screen visitors, as well as creation of women area at the furthest area of the house [15] . It also influences the siting of toilet facility in relation to the Qibla directions [16] .
The residential house from Islamic perspective has been defined as the place in which an individual protects himself from the climatic elements and in which he finds freedom from restrictions and pressures of society; a place of rest for the body and relaxation for the mind [6] , [17] , a definition which was based in the context of a verse from the Quran (16: 80). The house as an entity has the capacity to serve as an avenue for reflection of this will and consciousness [18] due partly to acceptance of the house as a cultural sphere and the social relevance of the Islamization of space [19] . According to Sixsmith [6] , a house consists of three key components; personal, social and physical. The personal home according to the scholar serves as an extension of oneself with central emotional expression, the social home, on the other hand, serves as a place to share, entertain, and build relationships, and lastly, the physical home, presents itself to the occupant as the physical structure, space and architectural style. Similarly, the works of Altman & Chemers, (1980) cited in [21] highlight the importance of macro-level factors, such as religion in shaping perceptions of home. In line with the objective of this study, many extant studies expose the relevance of belief system to the built environment. Example of such studies includes Islamic considerations on providing family privacy and moderation in the residential house [22] achieving various levels of privacy in-house designs [23] , resort design considerations from Islamic values [24] and hospitality design values [25] . This study, therefore, aims to build upon existing knowledge base on IDP to demonstrate to architects and other professionals in the built environment of the possibilities of integrating IDP to achieve family privacy and in line with universal design principles
The principal aim of this paper is to expose various architectural design approaches based upon Islamic design principles that can be used to achieve privacy in the design of the Muslim client's house. Specifically, the paper targets to achieve the following key objectives: 1. Provide contextual understanding and basis of using Islamic design principles as the design guide as sourced from the Sharia which relates to architecture in general, and specifically those that could be applied to achieve privacy in the residential house 2. Explain how the principles could be integrated into the design process to achieve an appropriate design that will ultimately provide the privacy requirements of Muslim family 3. Demonstrate using a design-based approach, a redesign of the existing duplex (as case study) how spaces and other design elements could be integrated to achieve an architectural design which provides the required privacy of residents.
METHODS
The research methodology adopted in the study was qualitative in nature. An extensive literature search on Islamic Principles and their relevance to architecture were undertaken with a view to identifying those that relate to residential architecture and how they were applied previously. Detailed designs of residential houses (which consisted of the site plans, floor plans, and elevations) designed for an already occupied by their Muslim clients were collected from different registered architects for analysis across Nigeria. In all, sixteen (16) architectural designs of such houses were chosen for analysis among which includes duplexes and Bungalows. The floor plan analysis of all samples was undertaken to establish the extent of use of architectural spaces, places, and elements on the site and floor plans to achieve privacy of occupants by the designers. The analysis of the floor plans was aimed at revealing the various levels of compliance with the designs with respect to the IDP to achieve privacy in the design of the samples as originally designed by the architects. In line with the objective of this paper, a design of a duplex among the sixteen samples was later selected among the sixteen samples to demonstrate how IDP could be integrated to achieve optimum family privacy. The choice of this sample was based upon the very low response of many of the identified IDP in the design of the selected duplex. The outcome of the redesign to achieve the privacy requirements indicated various elements of design which were either integrated, redesigned, reoriented or relocated in line with IDP and to achieve required family privacy that responds to IDP.
THEORETICAL BACKGROUND FAMILY PRIVACY AND ITS RELEVANCE TO RESIDENTIAL DESIGN
The issue of achieving privacy in a residential house and especially at family level has generated interest among scholars from across disciplines. This is partly due to its importance as a key requirement of housing across cultures [26] . In fact, some early works on a general aspect of privacy in residential houses, have identified family needs, spatial use pattern and (socially) self-regulated privacy processes as a basis for different house forms around the world [26] , [27] . In specific, however, other scholars went further to explore a nexus between behavior (such as privacy) and its environmental context in Muslim houses [28] . In general, scholars concerned with the subject of privacy defined it as [29] a boundary between a person and his physical environment as well as a place that is considered as restricted to a stranger. Similarly, it is considered as a boundary for gender segregation and separation between the private life and public intercourse. The works Mary & Khlood [30] is a good example of the former which described characteristics of Muslim women in the United States and the potential barriers to cervical cancer screening and prevention they may encounter due to the issue of privacy. Overall, scholars are agreeable that although, privacy needs are universal across cultures [31] , [32] its interpretation and physical translation in-house design are, however, varied, in other words, it is culturally specific.
The two issues of privacy and achieving family privacy in a Muslim house have provided a study focus among many scholars [33] , [34] & [35] . Many of them claim in their studies that provision of family privacy (as an element of design) is a key factor which influenced the house forms and design in Muslim houses [21, [2] . Many of the current works classified privacy especially as seen from the view of the Muslim faithful to be of two kinds; visual and acoustic. There are others who opine that the olfactory privacy is important as well [3] . The visual type as the name suggest relates to protecting the family from unlawful "looking" by unrelated men, while the acoustic type refers unlawful 'listening'. The Olfactory, however, relates to the way smell or sensations especially from the kitchen which reaches visitors. The overall relevance of achieving privacy in the Muslim house is, therefore, to help in the preservation of interfamily life from strangers and to conceal information about the family (in the three aspects of "looking" listening and "smelling"). Although there are extant works on the issue on privacy in traditional houses, the contemporary houses have, however, been criticized for having little or no elements of design which concerns the rights of neighbors [36] , [37] . Because of the seeming gap in design options to have Islamic elements of design [38] this paper aims to fill in this gap by way of demonstrating various design options in the design process to achieve the privacy needs of Muslim client's with recourse to IDP. This was done at three levels; privacy for the residents against the outside world, against those allowed into the house and among family members themselves. As shown in Figure 1 below, the privacy against the outside world refers to achieving privacy against the passersby and proximate neighbors to the house. Privacy against those allowable in the house includes achieving privacy of family against unrelated male visitors and servants such as male domestic workers and who may not live in the house. Lastly, privacy against family members themselves relates only to the members of the household who stay together within the house which include among others parents, grown-up daughters, male children below the age of puberty and related female visitors such as mother and father-in-laws. 
SAMPLE FLOOR PLAN USED FOR THE STUDY (REDESIGN)
The selected sample house used as a case study is a house designed for Nigerian Muslim family which supposedly addressed the privacy needs of the occupants. The designers were engaged by the client to not only address their spatial but also their spiritual requirements in terms of private provision. The house having been built has been occupied by the family for six years. As shown below in Figure 2 a (ground floor plan) & b (first-floor plan), the house is a four bedroom duplex. The ground floor consists of functional spaces such as the main living room, service areas (kitchen, dining, laundry, and food storage), staircase and a guest room. Similarly, the first-floor plan consists of three bedrooms, private living and study room for the master. The floor plans presented below are as originally designed by the architect and were deemed to have addressed the clients brief. 
ARCHITECTURAL REDESIGN TO ACHIEVE PRIVACY AGAINST THE PASSERBY AND PROXIMATE NEIGHBORS
The privacy at this level involves the use of the elements of the site to control the visual and acoustic exposure of occupants from neighboring houses. Achieving this type of privacy in the redesign task involve the integration of a number of design elements on the site plan. The first step is to integrate a perimeter fence made of block work or sand Crete on two adjoining sides and the side facing the major thoroughfare to a height above the eye level (1.75m) as shown in Figure 3 (a) . However, in situations where perimeter fence cannot be provided due to planning requirements, windows on the ground floor should be raised to the same height from the ground level so that the views of passersby from the street is prevented. Once the house is fully fenced, an introvert concept could be said to have been achieved as shown in Figure  3 (a). An introvert concept of design facilitates the transfer of family activities to the courtyard. In the redesigned site plan, three courtyards were created indicated as AAA, BBB, and CCC. The second step is to integrate as part of the perimeter fence design, vehicular and pedestrian gates to prevent views of the perimeter area from the passerby. Thirdly, the pedestrian gate entrance should likewise be designed such that direct views of the courtyards from passerby are prevented as shown in Figure 3(b) . In the redesigned site plan below, the pedestrian gate here has been integrated with the gatehouse and opens to a blank wall of the gatehouse, thus, requires bending to the left to gain entrance to the house. Moreover, achieving privacy against the proximate neighbors involve the integration of other elements of design and modifications of others (see the existing situation in Figure 4 a). In the redesign task, therefore, the first task is to screen window openings on the first floor which opens to the proximate neighbor's courtyards using tall trees (such as slika spruces) and special shrubs as shown in Figure  4 (b). The use of the shrubs and tall trees (indicated as EEE on site plan) also protect the visual privacy of the proximate neighbors who live in single floor houses such as flats and bungalows and whose courtyards could be visually exposed. Secondly, the windows on the first floor can be raised in the redesign to a height above the eye level from floor level within the enclosure of the house and from 1.75m from the suspended floor level or 4.90m from the ground level (Figure 4c) . Alternatively, windows which opened to courtyards of proximate neighbors and or faces main roads or thoroughfares could similarly be screened to prevent views by using perforated blocks which will prevent views to and from the neighbors yet allow natural light as well as air through the perforation (Figure 4d ).
FAMILY PRIVACY AGAINST PERSONS ALLOWED INTO THE HOUSE
The second level of privacy is concerned with achieving family privacy on the ground floor as observed during data collection. This is achievable by integrating nonexistent design elements modification, redesign and or relocation of existing ones on the initial floor plan. The design task here is for the designer to restrict access to the first-floor level. Hence on ground floor level, visual and acoustic privacy requirements of family members targeted could be achieved against related adult male members, unrelated male and female visitors and servants who may be allowed in ground floor such as the domestic 
ARCHITECTURAL CONSIDERATIONS AND REDESIGN TO ACHIEVE FAMILY PRIVACY AGAINST PERSONS ALLOWED INTO THE HOUSE
The first design task concerns the entrance porch and pre-set/pre-entrance which were provided in the initial design of the ground floor level as shown in Figure 5 (a). These elements were retained because they serve as spaces to address servants and to receive unrelated visitors who may not necessarily be admitted into the house. In the initial design of the ground floor plan, a guest room was provided ( Figure  5b . 1) as accommodation for overnight guests. To achieve the required privacy, however, the guest room entrance door which was initially located and accessed from the lobby was relocated so that access to the guest room from outside of the house to avoid visual contact with female members of the family at the lobby (Figure 5b. 2) . Secondly, achieving privacy against unrelated female visitors requires dedicated female living room on this floor to receive and entertain them, hence the lobby provided in the initial floor plan was redesigned to serve as the female living room (Figure 5b. 3) . Thirdly, further visual privacy is enhanced between visitors in the main living room and the redesigned (lobby which now serves as a female living room) if a separate female entrance door is provided (backdoor). To achieve this the space provided as service control space in the initial design was opened up (redesigned) where an entrance door was now integrated (Figure 5b.4) . While this door will help restrict movement of female visitors through the main living room (where male residents use often) also to restrict passing through the kitchen which also requires some level of privacy during the course of food preparation.
Moreover, acoustic privacy can be enhanced if a soundproof door is integrated into the opening which links the dining area to the kitchen (Figure 5b . 5), as this will help reduce the transmission of sound from the kitchen. The integrated door will also prevent direct views to the lobby (which has been converted to female living room). Similarly, to further prevent views from the dining area to the kitchen, there is the need to relocate the kitchen door which directly faces the dining area (Figure 5b. 6 ) so that the kitchen door will now face the lobby which has now been converted to a female living room. Additionally, integrating a communication door (Figure 5b. 7) between the male and female living rooms will further enhance privacy for the family specifically related male members who may be allowed into the house, which prevent going through the dining area. Also, the integration of verandah or shade at the rear part of the house ( Figure  5b . 8) at the kitchen area provide visual privacy for female domestic staff and other female members of the household who work around the kitchen area from neighbors on the first-floor level. 
PRIVACY AMONG FAMILY MEMBERS
Privacy among family members within the house relates to how spaces and design elements facilitate the way family interacts with each other individually (parents, children0 and collectively as well as how the female family members receive and entertain related female visitors such as mothers, aunties, sisters, mother-in-laws and sister's in-laws. The family members were generally noted to live on the first floor and include the parents, grown-up daughters and male children below the age of puberty. Some verses in the Al Qur'an Quran (24:28 & 4:23) were cited as a basis to indicate the significance of achieving privacy among family members themselves and further supported by a hadith (305 Sahih Bukhari: Volume 8, Book 74 Asking Permission) narrated by Abdullah.
ARCHITECTURAL REDESIGN TO ACHIEVE PRIVACY AMONG FAMILY MEMBERS THEMSELVES
Separation of spaces for interactions between parents grown up daughters and related female visitors provides privacy to occupants at a time. Key to achieving this type of privacy is the need to provide separate living rooms for the children and parents which has been achieved by redesign of lobby to semiprivate living room and the main living modified as most private living room respectively as shown in the existing floor plan Figure 6 (a) and modified floor plans in Figure 6 (b. 9). The semi-private living (is expected to serve grown-up daughters as well as the area for receiving and entertaining related female visitors such as aunts, sisters, female friends, neighbors and acquaintances, while the most private living room should be used to serve the master and his wife and to receive and entertain mothers, mother-in-laws and unties. Similarly, to achieve visual as well as acoustic privacy between bedrooms II and III, the bedroom doors should also not face each other as in the initially designed, hence, a wall as an element of the design was thus extended to screen the two opposite bedroom doors (Figure 6b.10 ). Using this wall to screen direct views from the two opposite bedroom doors prevents visual intrusion as well as reduce sound transmission. Lastly, it is possible to also enhance visual privacy for the womenfolk in the house when adult sons come visiting. An architectural design option here is through the provision of access where a door was integrated at the head of the staircase (Figure 6 b. 11) . A closed-door facilitates seeking for permission as enjoined in the al-Quran before entry is allowed. 
REDESIGNED ELEVATIONS SHOWING USE OF SITE ELEMENTS (ABOVE), RAISING OF WINDOWS ABOVE EYE LEVEL (MIDDLE) AND USE OF PERFORATED BLOCKS ON WINDOWS TO ACHIEVE PRIVACY (BELOW)
Figure
SUMMARY AND CONCLUSION SUMMARY OF REDESIGNED DUPLEX HOUSE
Based upon the inspiration drawn from the Islamic design principles from the two sources of Shariah i.e. Quran and Hadiths, it has been shown that there are various design options to achieve family privacy in the design of a house for the Muslim client. As shown in the preceding pages, privacy was achieved against the outside world, those allowed into the house and lastly among the inner circle of the family themselves. At the first level, (against the outside world), occupants of the house were protected from direct and indirect views of passersby and proximate neighbors. At the second level (those allowed into the house), a direct physical contact was controlled in the redesigned ground floor plan between the female members of the household from unrelated male visitors, acquaintances, business associates and male servants. The last level of privacy in the redesigned first-floor plan was among the inner circle of family members (among co-wives, parents, and daughters) as well as related female visitors such as mothers, aunties and sisters. Overall, a total of seventeen architectural elements and spaces were either integrated into the original design, redesigned or relocated to achieve family privacy in the redesign task. Out of this number, only one (pre-entrance) was retained as it was found to satisfy the privacy requirements. As shown below in Figure 7 , five design elements were integrated into the redesigned site plan to achieve the required privacy (1-5) for the first privacy level. Similarly, for the second privacy level, a total of eight privacy design elements were used on the ground floor plan, four were integrated (4, 5, 7, and 8), two were redesigned (3 and 1) and two others were relocated (2 and 6). For privacy among family members, however, two elements were integrated (10 and 11), one other was redesigned (9) , and on the elevations, the window was the major design element and was redesigned only. In general, the various design elements that were either integrated, redesigned or modified on existing site plans as shown in Table 1 below were aimed at achieving various aspects of family privacy requirements. For example, five design elements (1) (2) (3) (4) (5) were integrated achieve family privacy against the outside world specifically against proximate neighbors and the passersby and occupants who live on the first floor of the house. The outdoor open spaces (AAA, BBB, CCC & DDD) provide privacy for the female members of the household during the day against unrelated male visitors and servants. Similarly, at the ground floor, the design elements (1) (2) (3) (4) (5) (6) (7) (8) provide visual and acoustic privacy to the womenfolk from overnight guests, male visitors, and domestic staff. On the second floor, the design elements (9-11) were integrated to provide privacy to the female members of the household against related male members of the household, views of passersby and proximate neighbors as well as prevent views from the reference house on to the courtyards of proximate neighbor's house.
CONCLUSION
It has been shown that there are various design options as well as elements that are open and available to architects and other designers in the built environment to achieve various aspects of privacy at the level of a residential house. Hence, the various design elements used to achieve privacy in the redesign task could be said to address specific issues for the family. For example, the privacy design elements of site plan help residents to exercise the power over information which relates to the family alone by freeing up the perimeter area for domestic activities and interactions among female members of the household and their domestic workers without being exposed to the outside world. These elements also help the family to maintain its anonymity and individuality which ultimately increases confidence among family members as well as reduce their security exposure. The elements of design on the ground floor which provide enabling environment for the entertainment, discussions, and meetings with unrelated male visitors help to create personal distance between unrelated male visitors and female residents which ultimately reduces sexual tension among them [6] . Achieving privacy among family members in the house promote high ethical behavior among children themselves and towards their parents, high moral growth among children and enhanced spiritual quality of life among all family members. Overall, it has been shown using the case study of an existing floor plan of a duplex house on the need for architects and designers to understand client's spiritual requirements and contextually provide their Muslim clients and other like minds with requisite privacy needs in designing their residential houses. When IDP is used in the design of the Muslim client architects and professionals would have succeeded in shaping their behavior of by way of the spaces that they create and elements they used. This study points that privacy is achievable for the Muslim clients and those who desire it, especially when considered at the initial design stage. This is especially possible through the integration elements of design based on knowledge drawn from Islamic design principles.
